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Commissioner for Patents 
Washington, D.C. 20231 
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SUPPLEMENTAL PRELIMINARY AMENDMENT 



Sir: 



Prior to initial examination, Applicants hereby submit a second substitute 
specification. Two specifications are enclosed, one with revisions marks showing the 
changes made, and a second specification wherein the changes have been incorporated. 
Please note that paragraph numbers and paragraph indentation have been added to, while line 
numbering has been eliminated from, the original specification and revision marks were not 
used to highlight these changes. 

The changes made in the second substitute specification are to correct spelling 
and grammatical inaccuracies. No new matter has been added in this second substitute 
specification. 



I hereby certify that this correspondence is being deposited with the United 
States Postal Service as first class mail in an envelope addressed to 
Commissioner for Patents, Washington, D.C. 2023 1 on January 31 1 2002. 



/3 1/2002 
Date 




Signathfe 



RECEIVED 

MAR 0 6 2002 

TC 1 700 



The claims and the abstract have not been changed and, therefore, have not 
been included in the substitute specification. 

Examination and allowance of claims 20-22 are respectfully requested. 



Respectfully submitted, 

WEBB ZIESENHEIM LOGSDON 
ORKIN & HANSON, P.C. 
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Jam^s G. Porcelli 
Rec^ No. 33,757 
Atrorney for Applicants 
700 Koppers Building 
436 Seventh Avenue 
Pittsburgh, PA 15219-1818 
Telephone: (412)471-8815 
Facsimile: (412)471-4094 




COPY OF PAPERS 
ORIGINALLY FILED 

ABRASIVE POLISHING COMPOSITION 
RELATED APPLICATIONS 

[0001] This application is a divisional of U.S. Patent application, Serial No. 

09/376,892 filed August 18, 1999 which is a continuation in part of U.S. Patent application, 
Serial No. 09/139,642 filed August 26, 1998, now abandoned. 




FIELD OF THE INVENTION o 
[0002] The present invention relates to apparatus and methods for^erfSfn^fig* 

abrasive work on a work piece using an abrasive visco-elastic medium and, in pl^ictg^r, 0} 
apparatus and methods that impart a relative cyclic motion between the work piece airi thC^ 
medium to provide a separation between the medium and work piece during each Creole which 
separation is occupied by a fluid having a viscosity less than that of the visco-elasti?hiedium 
and where the deformation of the medium is between 50 and 99%. 

BACKGROUND 
TECHNICAL FIELD 

[0003] The present invention relates to the technical field of machining and 

particularly to the field of non-traditional machining processes and equipment employing the 
techniques of and compositions for abrasive flow machining, grinding, deburring, radiussing, 
leveling and polishing of work pieces. Such processes are typically employed in the working 
of castings, forged parts, machined parts, and the like. Most often metal parts and the like. 
The present invention particularly relates to such operations where the flow is attained by 
relative motion, preferably orbital motion, between the work piece and the abrasive medium. 



PRIOR ART 

[0004] Abrasive flow machining has gained wide acceptance for a number of 

applications as the machining and finishing technique of choice. Such techniques are 
particularly adapted, for example, to working interior passages in work pieces, for light 
grinding, deburring, radiussing leveling and polishing of complex surfaces, and particularly 
three-dimensioned surfaces where surface detail requires working, and in repetitive working 
of multiple work pieces of complex form and shape. 

[0005] In its simplest form, abrasive flow machining requires passing a visco-elastic 

medium containing an abrasive across the surfaces to be worked. The visco-p^^S3^^^|^y ^ ^ 
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